SUMMARY

Subcutaneous infusion
(hypodermoclysis) is a simple,
safe, and effective technique
used to administer fluids into
the subcutaneous tissues. This
technique is indicated for flvid
replacement when there is a
need for repetitive venipuncture,
veins are inaccessible, or there
is recurring infiltration at
intravenous sites. It can be
started and maintained for
prolonged periods by health care
professionals with minimal
training. The main risk, infection
at the infusion site, can be
avoided by frequently
alternating the site of the
infusion,

RESUME

Uhypodermoclyse (infusion
sous-cutanée) est une technique
simple, efficace et sécuritaire
pour administrer des liquides
dans les tissus sous-cutanés.
Elle est indiquée pour
administrer des liquides de
remplacement lorsque les
ponctions veineuses sont
répétitives, que les veines sont
inaccessibles et que les sites
d’infusion intraveineuse se sont
infiltrés. Avec une formation
minimale, les professionnels de
la santé peveunt installer et
maintenir les infusions pendant
de longues périodes de temps. Il
est possible d’éviter I'infection,
qui constitue le principal risque,
en alternant fréquemment le site
de Finfusion.
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Hypodermoclysis
in the Care of
Older Adults

An old solution for new problems?

D. WILLIAM MOLLOY, MD
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YPODERNMOGLYSIS 1S A TECH-
nique used to provide fluids,'”
electrolylcs,:‘*' glucose,' or
drugs’ subcutancously when
oral intake 1s inadequate.
This technique became possible after the
discovery of hyaluronidase in 1928. This
lytic enzyme breaks down hyaluronic acid
and causes rapid diffusion of injected fluids
by temporarily lysing the normal interstitial
barrier, which consists mainly of hyaluronic
acid.®” Hyaluronidase, the “spreading fac-
tor,” is found naturally in the venom of
many poisonous snakes, insects, and tissue
extracts. It is also produced by human sper-
matozoa to enable the sperm to pass
through the cervical mucus plug to the
uterus and fallopian tube.”

Hypodermoclysis was used widely in clin-
ical practice during the 1940s and 1950s
until Gardner and Murphy” introduced the
scalp vein set for intravenous infusions in
infants and children. Although this technique
was largely replaced by intravenous infusion,
it still has limited use in pediatrics,'™!" geri-
atrics,*'*" and palliative care.*!!

Today hypodermoclysis is rarely used,
and many young physicians are unfamiliar
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with this technique. This article was written
to stimulate interest in this largely forgotten
procedure and to familiarize readers with
this technique, which offers many potential
advantages over intravenous therapy, par-
ticularly in the care of older adults.

Indications

Hypodermoclysis 1s not meant to replace
intravenous administration where an acute
precise direct line clearly is needed. The
main indication for its use is when ade-
quate oral intake is not feasible and circum-
stances make the establishment of an
intravenous line difficult, impractical, or
unnecessary. It offers a safe, reliable alter-
native for fluid replacement in nonacute
situations (see sidebar'?). It is particularly
useful for dehydrated older adults who are
refusing food and fluids.*'?

Case study
An 86-year-old man with Alzheimer’s dis-
ease was brought from the nursing home
where he lived because he suddenly
became unresponsive. He was admitted to
hospital and treated for pnecumonia with
intravenous antibiotics.

Alzheimer’s disease had been diagnosed
3 years previously, and the patient had
experienced a progressive decline in cogni-
tive function over that period. Before
admission he had been mobile but required

2038  Canadian Family Physician VOV s September 1992




assistance with washing, dressing, and

grooming. He had occasional episodes of

urinary incontinence. At his last outpatient
visit to the Geriatrics Outpatient
Department, he scored 12 on a
Standardized  Mini-Mental — State
Examination."” He recognized his wife and
children but was unable to carry on a
meaningful conversation.

Following admission he remained in a
stupor and poorly responsive. The family
requested comfort measures only, that is,
no intravenous antibiotics, no tube feeding,
and no resuscitation in the event of cardiac
arrest. The antibiotics were discontinued,
but he became dehydrated because he was
unable to swallow or take in enough fluids
to maintain hydration. An intravenous
infusion was started, but the patent inter-
fered with the intravenous line and pulled it
out again and again. Eventually there were
no accessible peripheral sites for phleboto-
my or intravenous infusions.

Hypodermoclysis was commenced, and
in this way it was possible to give at least 1
L of fluids daily to maintain hydration. The
infusions were given at a rate of 75 mL/h
at first, but later by bolus infusions of 500
ml. every 12 hours. These boluses took
about 1 hour o administer. The site of the
subcutaneous infusions was changed every
48 hours or when there was any evidence
of redness.

The pauent remained in a stupor and
bedridden for the next 2 weeks. When we
attempted to discharge the patient to the
nursing home, they were unable to take
him back because they were unfamiliar
with the technique of subcutancous infu-
sion.

The family gave up the patient’s bed in
the nursing home, and the patient stayed in
the hospital. Two weeks later, he started
cating and drinking again. At that ume,
when we attempted to return the patient 1o
the nursing home, his bed had been occu-
pied and we had to start the placement
process again. It is now likely that the
patient will spend at least 6 to 12 months in
the hospital waiting for another nursing
home bed.

Advantages

Hypodermoclysis has distinct technical
advantages over intravenous infu-
L1-T8 In patients with collapsed,
thrombosed, tiny, or fragile veins that rup-

sion.

ture with infiltration into subcutancous
tissues and that cause problems with
access, hypodermoclysis may be used to
circumvent the problems of the intra-
venous route. It avoids the need to try to
keep intravenous infusions going long
enough to provide fluids in these circum-
stances, and it also spares access sites.
Hypodermoclysis may be maintained for
weeks, while the duration of intravenous
infusions is usually measured in hours.

Hypodermoclysis may be started and
maintained by any staff member who is
capable of performing subcutancous
injections and does not require a physi-
cian or intravenous team. It does not
immobilize a limb and requires less nurs-
ing time to supervise than an intravenous
infusion. The fluid can be safely stopped
and started at any time by closing and
opening the clamp on the clysis tubing, as
there is no concern about thrombosis in
the needle.

In the care of elderly patients with heart
failure, hypodermoclysis has many advan-
tages over intravenous infusions. It is less
likely o cause overloading and precipitate
failure in these circumstances. Overloading
with hypodermoclysis is more likely to
result in subcutancous edema. Unlike
intravenous infusion, heart failure is a rare
complication, and subcutancous accumula-
tion can be reduced by administration
through Y-shaped tubing or periodic gentle
massage of the infusion sites. "

The greatest advantage of hypodermo-
clysis lies in the avoidance of hospitaliza-
tion of dehydrated patients. It is not
uncommon that the decision to hospitalize
a patient from the nursing home is made
because the patient cannot maintain an
adequate oral intake and cannot be given
intravenous fluids. Stafl in nursing homes
at present do not have the resources to set
up or maintain intravenous infusions.
Hypodermoclysis can prevent hospitaliza-
tion in these circumstances. It can also per-
mit carlier discharge of the patient from the
hospital to the home if the only reason
delaying discharge is the need for parenter-
al analgesia or fluids.

Ior an older adult, relocation from a
nursing home to hospital can cause confu-
sion and an acute deterioration in function;
these problems can be avoided by using
hypodermoclysis to treat that individual in
more familiar surroundings.
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Table 1. PROTOCOL

PURPOSE

"To provide fluid replacement subcutaneously to patients
in whom oral and intravenous routes are not suitable
options

EQUIPMENT

Hypodermoclysis solution

Intravenous tubing

25-gauge butterfly infusion set

IV pole

Transparent dressings

Alcohol and iodine swabs
Isotonic fluids with 150 U of hyaluronidase added to 1 LL
of solution. The enzyme hyaluronidase is used to facilitate
the absorption and dispersion of fluid into the
subcutaneous tissue.

Important precaution: Never use electrolyte-free
hypotonic solutions, as this can lead to shock.

SET-UP

1. A physician is responsible for ordering and initiating
hypodermoclysis therapy.
Explain procedure to patient.
Check solution and medications added.
Prepare infusion equipment (tubing, solution, etc) for
intravenous therapy (Figure 1). :
Cleanse site thoroughly with solution (eg, povidone-
iodine 10%)(Figure 2). (Sites normally used are the

lateral chest, abdomen, lateral, and anterior aspects

of thighs and upper hips.)
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Wipe povidone-iodine off using alcohol swabs.
Insert needle by grasping the skin between thumb
and forefinger. Insert needle below lifted skin at
approximately a 45° angle. The needle should move
freely in this space (Figure 3).

8. Attach needle to IV tubing (Figure 4).

9. Secure with tape, as in intravenous therapy (Figure 9).

10. Secure tubing (Figure 6).

11. Run infusion at the prescribed rate.

Some physicians recommend 0.5 mL of hyaluronidase should be
injected into the clysis sile before the infusion.

FOLLOW-UP CARE

1. Avoid edema by watching for signs of fluid
accumulation in tissues around injection site; change
site if this occurs.

Observe for redness or irritation at the infusion site
when hyaluronidase is used, as there is a possibility of
allergic reactions.

Observe for signs of fluid volume overload due to
rapid absorption of fluid when hyaluronidase is used.
Observe for signs of infection at injection site. Always
use sterile technique when inserting or removing
needle.

Watch for dislodgement of needle and disconnection
of tubing.

If surrounding tissues show signs of inflammation,
change site immediately. Observe as for IV site.
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Disadvantages

Boylan and Marbach'" listed potential
problems with hypodermoclysis and
claimed that this technique should be
used only as a last resort. They claimed
the main disadvantages are the limitation
on the volume of fluid that can be
infused, possible puncture of large ves-
sels, sloughing of tissues as a result of
malabsorption or use of inappropriate
fluids, infection with abscess formation at
the infusion site, and pain.

Berger,! an advocate of hypodermo-
clysis who had extensive experience with
this technique, claimed that these objec-
tions were inappropriate and could be
casily overcome. The limitation on the
amount of fluid was inappropriate
because up to 3000 ml. can be given in
24 hours, which is more than enough to
provide for nutritional needs. He ques-
tioned the existence of large blood vessels
in the subcutaneous tissues and advised
that, if blood appears in the line when
the needle is inserted, then the subcuta-
necous injection should be aborted.

In his 25 years of experience using this
technique, Berger' had never observed
sloughing as a result of insufficient fluid
absorbtion or abscess formation. He stated
that, if the patient had pain, then the nee-
dle had been incorrectly inserted. Finally,
in response to the claim that hypodermo-
clysis should only be used as a “last resort,”
Berger claimed that a “last resort” could be
defined as failure of the patient to take fluid
by mouth.

This procedure must be used with some
caution in patients who have problems
with blood coagulation.'” If repeated infu-
sions are given, the patient should be
examined for residual edema before each
new infusion is started. In patients with
severe heart failure, infusions must be given
slowly and should consist mainly of isoton-
ic fluids. If the patient complains of pain,
the infusion should be slowed and the infu-
sion fluid checked. Hypodermoclysis is best
avoided in cases of shock where absorbtion
of fluid from the subcutaneous tissues is
inadequate.?

Discussion

Hypodermoclysis is a safe, simple, and
largely forgotten technique that has distinct
advantages over intravenous infusions in
the care of some older adults. It can be

used to maintain parenteral hydration in a
variety of settings where physicians or
intravenous teams are not readily available.
In Canada at present, there is a trend to
redirect long-term care services and shift
the emphasis from “over-reliance on facility
services to the development of creative
community based services™' to caring for
older adults in their own homes and com-
munities.

Hypodermoclysis offers a simple, effec-
tive means of providing parenteral medica-
tions, electrolytes, fluids, and glucose to
older adults. The time has come to review
this underused technique in the context of
proposed changes in the Canadian health
care system. This technique could poten-
tially be used in the home,* nursing home,
home for the aged, and chronic care hospi-
tal. It requires minimal set-up and mainte-
nance by nurses who are licensed to give
subcutaneous injections. It offers a safe
alternative to intravenous infusion and can
be used in many settings where intravenous
infusions are impractical.

If used judiciously, hypodermoclysis
could allow carlier discharge of the patient
from hospital to the home or long-term
care setting. However, if nursing homes,
homes for the aged, and community agen-
cies are to use this technique, then family
physicians must become more familiar with
its use and potential.

One recent study emphasized that many
residents of a home for the aged wished to
remain in the home if they developed
reversible or irreversible life-threatening ill-
nesses.”” Many were afraid that, if they
were transferred to hospital, they would
receive Invasive tests and treatments
against their wishes. However, unless these
homes have the ability to provide fluid par-
enterally, many of these patients are trans-
ferred to acute care hospitals because they
become dehydrated.

If health care directives are to be imple-
mented in long-term care institutions, then
it will be necessary to develop palliative
care services in these settings. Furthermore,
with the resources that are saved from
decreased admissions to the acute care
institutions, it will become cost effective to
increase the resources in the long-term care
setting to use these creative and innovative
techniques.

Hypodermoclysis is a procedure
whose time has come for resurrection
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and reevaluation. At a time when
expensive new technologies are often
overwhelming, it is refreshing that
such an old and simple technique has
so much to offer. ]
eeeeeesssssssssscccccccccccccccccncrenne

Requests for reprints to: Dr D.I1".

Molloy, Geriatric Research Group, Hamilton Civie

Hospitals, Henderson General Division, 711

Concession St, Hamilton, ON L8V 13

References

1. Molloy W, Alemaychu E, Roberts R.
Reliability of a standard mini-mental state
examination compared with the raditional
mini-mental state examination. Am J
Psychiatyy 1991;148:102-5.

2. Berger EY. Nutrition by hypodermoclysis. 7
Am Gertatr Soc 1984:32:199-203.

3. Austin S. Administration of fluids by
hypodermoclysis [editorial|. JAMA
1952:150:942.

4. Bruera E, Legris MA, Kuchn N, Miller M].
Hypodermoclysis for the administration of
fluids and narcotic analgesics in patients
with advanced cancer. J Pain Symptom
Management 1990:5:218-20).

5. Shen R}, Aricli S. Administration of
potassium by subcutancous infusion in
clderly patients. BMJ 1982:285:1167-8.

6. Lemon HM, Kessinger A, Foley ], Miller
MD. Administration of 5-fluorourcil by
hypodermoclysis. Nebr Med J 1973:538(1):4-6.

7. Forbes GB, Deisher RW, Perley AM.
Hartmann AF. Effect of hyaluronidase on
the subcutancous absorption of electrolytes

in humans. Sezence 1950;111:177-9.

8. Hechter O, Dopkeen SK, Yudell MH. The
clinical use of hyaluronidase in
hypodermoclysis. J Pediatr 1947:30:645-56.

9. Simpson R. Hyaluronidase in geriatric
therapy. Practitioner 1977;219:361-3.

10. Gardner LT, Murphy JT. New needle for
pediatric scalp vein infusions. .Am J Dis Child
1950:80:303-1.

I'l. Schwartzman J. Hyaluronidase in
pediatries. 7 Pediatr 1949;34:559-63.

12, Giasford W, Evans DG. Daluronidase in
pediatries therapy. Lancet 1949;2:505-8.

13. Schen RJ, Singer-Ldelstein M.
Subcutancous infusions in the clderly. 7 .dm
Geriatr Soc 1981:2:4:583-5.

I+, Lipschitz S, Campbell AJ, Roberts MS,
Wanwimolruk S, McQueen EG. McQueen
M. ccal. Subcutancous fluid administration
in clderly subjects: validation of an under-

used technique. 7 dm Geriatr Soc 1991:39:6-9.

15. Haves H. Hypodermoclysis for symptom
control in terminal care. Can Fam Physician
1985:31:1253-6.

16. Gluck SM. Advantages of hypodermoclysis
[lewters]. JAMA 1984;32(9):691-2.

17. Gluck SM. Hypodermoclysis [letter].
JAMA 1983:250:1094.

18. Gluck SM. Hypodermoclysis revisited
[letter]. JAMA 1982:248:1310.

19. Boylan A, Marbach B. Dehydraton,
subtle, sinister . .. preventable. RV
1979:42(8):3-4-41.

20. Hall BD. Complications of
hypodermoclysis. J Ay Med Assoc
1968:68:626-7

21. Akande 7. Statement to the Legislatuwre by the
Honourable Minister of Community and Social
Services in the Redivection of Long Term Care
Services. Long Term Care Reform (News release
communique.). Toronto, Ont: Ministry of
Community and Social Services, Ontario.
1991.

22. Schen RJ, Singer ME.
home [letter]. JAML 1984:32(12):944.

Hypodermoclysis in

23. Molloy W. Guyatt G. A comprehensive
health care directive in a home for the aged.

Can Med Assoc J 1991 145(4):307-11.

Tm

overweight.

People who are overweight
are at greater risk of
developing diabetes, especially
if there is a history of diabetes
in the family. If you're
overweight, please discuss this
with your doctor.

For more information about
diabetes, contact the Canadian
Diabetes Association.

So much can be done.
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Professionalism demands a
high level of qualification,
through demanding education
programs and examinations.

The Council for APMR was
established to fulfil these
functions for pharmaceutical
representatives to serve you
more effectively and profes-
sionally. The Council is an
independent, non-profit organ-
ization which establishes
standards for accreditation
and administers academic
programs and examinations
in the health sciences leading
to accreditation.

Your recognition and support
of the professional objectives
of the Council are an essential
factor in helping us achieve
our goal of universal indus-
try adoption of the APMR
standard.

The next time you see
an APMR, take a moment
to ask about our program.

Write for our brochure:
The Blue Badge of Professionalism

RAFPP
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Accreditation of Pharmaceutical
Manufacturers Representatives

of Canada

3489 Ashby Street, Saint Laurent, Quebec
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